The physio-chemical characteristics of a sedative, 2-amino-4-phenylthiazole, as to its anesthetic properties upon carp (Cyprinus carpio) were surveyed. (1) EEG activation by acetylcholine chloride administered into the cerebellum was observed under concomitant debilitation of EEG from the cerebellum by anesthetization. EEG activation was also observed by serotonin-creatinine sulfate or dopamine hydrochloride, but not by nor adrenaline hydrochloride. (2) This compound gave neither extreme activitation nor in hibition upon the monoamine oxidase (EC 1. 4. 3. 4) or acetylcholine hydrolase (EC 3. 1. 1. 7) activity. (3) The depletion of acetylcholine in the nerve ending particles was observed under anesthetization. The depletion of serotonin or dopamine was not observed. It might be concluded that the depletion of acetylcholine resulted in the inhibition of choline o-acetyltransferase (EC 2. 3. 1. 6) activity and the abatement of acetylcholine binding capacity of the synaptic vesicles in the presence of this compound. (4) The brain cAMP was observed to be increased by the anesthetization. Although the implications as for the augmentation of brain cAMP was not yet fully elucidated, it was concluded that the augmentation resulted from inhibition of cAMP phosphodiesterase (EC 3. 1. 4. 1) activity in the presence of this compound.
Materials
and Methods
Determination of EEG activation
The determination of EEG from stratum basalis of carp cerebellum and of the debilitation of the EEG by the anesthetization with 2-amino-4-phenylthiazole were previously described. The diagram of the fractionation was shown in Fig. 1 . Fraction p2 was used for further studies as crude NEPs fraction.
As for the acetyl choline contents, each run was started from at least 6 carp brains weighing 3 to 3.6g in total.
The crude NEPs fraction was washed once by 0.33M sucrose solution employing
Thermo mixer and subjected to centrifuge under 17,000 g for 55min at 0-5
To the precipitated NEPs fraction weighing 1g, 1ml of distilled water was added and a half part of the suspension was again subjected to centrifuge for 55min. The resulted super natant was used for the determination of acetylcholine under unstable binding state. for sample and reference sites respectively. n-butanol-acetic acid-water 5-1-2 (v/v) was used for developing solvent. Rf for serotonin=ca. 0.60 and for dopamine=ca. 0.44. The acetylcholine found in the reaction mixture was determined by the biological assay above described after stopping of the reaction by heating in boiling water bath. The endogenous acetylcholine was not detected in the respective enzyme source.
The semiquantitative determination of cAMP was done biologically using myxamoeba (Dictyostelium discoideum NC-4) according to a similar procedure described by KONIJN. To determine the influence of this compound on cAMP phosphodiesterase activity, ---0.1 ml 0. 1 ml 0.1 ml (porcine brain) acetylcholine equ. found 28 ng/ml 2 ng/ml > 2 ng/ml > 68 ng/ml I ng/ml trace inhibition (%) ca.93 % < 98 The results were summarized in Table 3 . On the other hand, when cAMP contents were compared between normal or the anesthetized brain, the augmentation of cAMP was noted on the anesthetized run as shown in Table 4 .
Hence the myxamoeba used was highly specific to cAMP for its aggregation, the augmentation of cAMP in the anesthetized run was confirmed. On the other hand, the influence of 2-amino-4-phenylthiazole (hydrobromide) upon bovine heart cAMP phosphodiesterase activity was investigated. The result was shown in Table 7 .
This evidence suggested that the depletion of acetylcholine in NEPs described above was possibly also caused by the abatement of the binding capacity of acetylcholine in the synaptic vesicles with this compound.
Discussion
From the electrophysiological evidences regarding the EEG activation described in this study, the site of action of 2-amino-4-phenylthiazole along neuron system in carp CNS seemed to be pre-nerve fiber endings. The fraction containing NEPs was separated from carp brain homogenate, and the specific depletion of acetylcholine in the NEPs was mission in the cervical sympathetic ganglion, was allowed, the augmentation of cAMP in carp brain during the anesthetization might be derived by the operation of dopaminergic synapses which still remained active under the anesthetization and by the inhibition upon the cAMP phosphodiesterase activity at the concentration required for the anesthetization.
And from the EEG activation by dopamine under the anesthetization, as previously de scribed in this study, it might be suggested that there are apparently two kinds of dopa minergic synapses in carp CNS having respectively excitatory or inhibotory characteristic.
In view of molecular level mechanisms as for the inhibitory actions of this compound upon two species of enzymes which have quite different enzymic function, the kinetic ana lyses of these inhibitory actions will be important in future study lying between biochemi stry and pharmacology. Further works to arrange the two radioassay methods are under progress. 11, 12) 
